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THE HONG KONG CHINESE VERSION OF THE
JEBSEN HAND FUNCTION TEST: INTER-RATER
AND TEST–RETEST RELIABILITIES
Cecilia W.P. Li-Tsang, Sam C.C. Chan, Sammi Y.Y. Chan, and Antonia K.W. Soo
Objectives: To investigate the inter-rater and test–retest reliability of the Hong Kong Chinese version
of the Jebsen Hand Function Test (JHFT–HK); to evaluate the discriminative power of the JHFT between
patients with rheumatoid arthritis (RA) and people free from the disease; and to investigate the
relationship between the JHFT scores and the performance of grip and pinch strengths.
Methods: Twenty-four female subjects with RA and 28 healthy females matched for age and occupation
were recruited by convenience sampling for testing of their hand function using the JHFT–HK. The
relationship between JHFT–HK scores and grip and pinch strengths were also examined.
Results: The intraclass correlation coefficients (ICCs) of inter-rater reliability (0.70–0.98) and test–
retest reliability (0.68–0.98) of the JHFT–HK were shown to be satisfactory. Independent t test revealed
significant differences between the two groups in all subtests except for the writing test (p < 0.05),
reconfirming that the JHFT–HK is a valid assessment tool for distinguishing between subjects with
and without RA. Independent t test also revealed that subjects without RA in the Hong Kong community
performed significantly faster in most of the subtests of the JHFT–HK (p < 0.05) when compared to
the corresponding time scores established by Jebsen, Taylor, Trieschmann et al. (1969) in the same
group of subjects. Hence, comparing their normative data with the data from our RA subjects might
result in overestimation of the hand function of our local subjects who actually have more limited hand
function. In addition, there is only fair-to-moderate correlation between power grip, pinch grip strength
and hand function as represented by the JHFT–HK.
Conclusion: Simply assessing grip and pinch strength is not sufficient to represent the hand function
abilities of an individual. It is suggested that the JHFT–HK is a useful and standardized test for reflecting
the dynamic hand function of patients with RA.
KEY WORDS: Rheumatoid arthritis • Hand function • Jebsen Hand
Function Test (JHFT)
Introduction
There are various clinical assessments used to evaluate the
hand function of patients in an occupational therapy setting. In
spite of their specificity in particular patients, the assessments
in activities of daily living (ADL), such as basic self-care and
homemaking, remain too generic and look at the global functions
rather than the specific hand function. Moreover, there is an
absence of standard performance such as normative data for
comparison and for reflection of severity of functions. The
Jebsen Hand Function Test (JHFT) has been used in many
local clinical settings in view of its simple administrative
procedures and its practical value. It consists of subtests
relevant to ADL performance, with associated, well-described
literature and standardized normative data. It was reported to
have good intra- and inter-rater reliability among people with
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rheumatoid arthritis (RA) in a Western population (Agnew &
Maas, 1982a).
Vliet Vlieland, van der Wijk, Jolie et al. (as cited in Hardin,
2002) reported that the prevalence of RA is 0.5–1% in many
populations, while the prevalence is slightly lower in China
and Japan (Silman & Pearson, 2002; Chung, Kotsis & Kim,
2004; Halldorsdottir, Jonsson, Thorsteinsson et al., 2000).
Dai, Han & Zhao (2003) reported that the prevalence of pa-
tients with RA was 0.28% in Shanghai, China. Based on this
figure, with more than 7 million people in Hong Kong, the
projected number of patients with RA in Hong Kong is ap-
proximately 20,000. Occupational therapists are specialized
in the management of patients with functional limitations. For
patients with RA, the prevalence of hand and upper limb dys-
function remains high. It is therefore important to find a
standard method to measure the hand function of patients with
RA for outcome evaluation and progress documentation. The
JHFT is a commonly used hand function assessment widely
adopted by occupational therapists.
In his review on functional hand evaluations, McPhee
(1987) stated that “a hand function test should comprise tasks
involved in activities of daily living and should use prehension
patterns to the approximate extent that these patterns are used
in daily life”. The JHFT appears to have the characteristics of
what a hand function test should have. It has been described as
a “good test for overall hand function” (Kasch, 1990), and
valuable for evaluating patients with a variety of conditions,
including fragile patients who are older and cognitively im-
paired, and quantifying age-related changes in hand func-
tion (Hardin, 2002). In addition, each subtest procedure is
standardized with norms for comparison, the assessment
equipment and materials are readily available, and it is easy to
administer in a short period of time (Jarus & Poremba, 1993;
McPhee, 1987; Hardin, 2002). Since the JHFT was originally
designed for the American community, the instructions are
given in English. In order to apply the test in the Hong Kong
community, the instructions were translated into Chinese (Li-
Tsang, 1993). One of the aims of this study was to investigate
the inter-rater and test–retest reliability of the Hong Kong
Chinese version of the JHFT (JHFT–HK). In order to examine
the discriminative power of the JHFT–HK, patients with RA
and people free from the disease were recruited into two
groups. The relationship between JHFT–HK scores and the
performance of grip and pinch strengths were also investigated.
Validity of the JHFT in Evaluating Hand Function
in ADL
In the original study conducted by Jebsen, Taylor, Trieschmann
et al. (1969), patients with RA, as well as those with physical
dysfunction causing hand dysfunction (including unilateral
hemiparesis, brain trauma, and C6–7 traumatic quadriparesis)
were tested using the JHFT. The scores were compared to the
normative data. The preliminary results suggested that the
JHFT possessed the ability to discriminate between subjects
with and without various types of physical dysfunction.
Since the introduction of the JHFT, there have been many
research studies using the JHFT on subjects from various
diagnostic categories. It has been used in patients with hemi-
plegia (Jebsen, Taylor, Trieschmann et al., 1969; Jebsen,
Griffith, Long et al., 1971; Spaulding, McPherson, Strachota
et al., 1988), Duchenne muscular dystrophy (Hiller & Wade,
1992; Wagner, Vignos, Carlozzi et al., 1993), spina bifida
cystica (Mazur, Menelaus, Hudson et al., 1986), and head
injuries (Jebsen, Taylor, Trieschmann et al., 1969; Neistadt,
1994; Panikoff, 1983). As for patients with arthritis, the JHFT
has been used to study hand function in subjects with
osteoarthritis (Labi, Gresham & Rathey, 1982). The results
from these studies showed that the JHFT is a valid assessment
tool for the measurement of hand dysfunction from a variety of
causes.
A study conducted by Lynch & Bridle (1989) concluded
that there was a moderate correlation between the JHFT and
the Klein-Bell ADL Scale (r = –0.635, p < 0.01). This suggested
that the former may be somewhat useful for the prediction of
hand use in ADL. The local study on the JHFT conducted by
Li-Tsang (1993) also provided a preliminary understanding of
the validity of the JHFT–HK in subjects with RA. In her study,
it was shown that the JHFT–HK was able to differentiate
between RA subjects in three different functional classes
(Classes II, III, IV; as described by Steinbrocker, Trager &
Batterinan, 1949).
Reliability of the JHFT
In the original JHFT study, the test–retest reliability was
acquired from a mixed sample of patients with hand disorders
(n = 26), and the Pearson’s product-moment correlation
coefficients ranged from 0.60 to 0.99 (p < 0.01) across the
seven subtests (Jebsen, Taylor, Trieschmann et al., 1969).
This indicated that the test provided results that were fairly
to moderately consistent over time. In addition, there was no
significant learning effect between two sessions with those
subjects. This was confirmed by Stern (1992) with 20 normal
subjects. Yet, the author also reported a significant practice
effect for the writing and simulated feeding between the first
and third sessions.
Several studies also showed that the JHFT had moderate to
high test–retest and inter-rater reliabilities (Backman & Mac-
kie, 1995; Jones, Hanly, Mooney et al., 1991; Vliet Vlieland,
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van der Wijk, Jolie et al., 1996). However, no study has been
formally conducted to investigate the inter-rater and test–
retest reliability of the JHFT–HK in Hong Kong. Therefore,
this study was undertaken to do so.
Local Studies on the JHFT–HK
A pilot study was conducted in Hong Kong on the JHFT–HK
(Li-Tsang, 1993). It was used to compare the JHFT–HK scores
between a group of disease-free subjects (n = 60) and a group
of subjects with RA (n = 25) with the normative data obtained
by Jebsen, Taylor, Trieschmann et al. (1969). It was also used
to correlate the subtest performance with three fundamental
levels of patients with RA (Ropes, Bennett, Cobb et al., 1958).
The results of this study showed that the mean JHFT scores
between the norms established by Jebsen, Taylor, Trieschmann
et al. (1969) and the subjects in Hong Kong were significantly
different, indicating a need to conduct local studies on hand
function in the people of Hong Kong. Further analysis of the
local data showed that there was a strong correlation between
the functional level (Classes I, II and III) of patients (Ropes,
Bennett, Cobb et al., 1958) and the total time scores on both the
dominant and non-dominant hands. The study also found that
the subtest scores of subjects with RA of different functional
levels were adversely affected by the disease. Since the current
study employed the JHFT–HK, its findings can further sub-
stantiate the results of this preliminary validation.
Methods
Eleven disease-free females (age, 20–60 years) were recruited
by convenience sampling to undergo the test in the study on
the inter-rater reliability of the JHFT–HK. There were four in-
vestigators who were registered occupational therapists. Each
subject was assessed three times by different investigators.
Twenty-eight disease-free females and 24 females diag-
nosed with RA, with good comprehensive and visual ability,
and between 30 and 55 years of age, were recruited in Queen
Mary Hospital by convenience sampling. Females with hand
dysfunction caused by other diseases and patients with dual
diagnoses, such as diabetes, or females with occupations in-
volving high physical demands were excluded. Both disease-
free females and females with RA were asked to undergo the
JHFT–HK to reflect their daily hand function. One of the
four investigators conducted the JHFT–HK (Li-Tsang, 1993)
according to the standardized procedures of the JHFT
(Jebsen, Taylor, Trieschmann et al., 1969). The standardized
test consists of a series of seven subtests representing hand
function in daily living, including: writing, turning over 3-by-
5-inch cards (simulated page turning), picking up small com-
mon objects, simulated feeding, stacking checkers, picking up
empty large cans, and picking up weighted large cans. Each
subject underwent all seven subtests in a seated position.
Their power grip and pinch strength (tip-to-tip, lateral, and
three-jaw chuck) were evaluated using the Jamar dynamometer
and B & L gauge meter (Mathiowetz, Weber, Volland et al.,
1984). Eleven subjects with RA were requested to repeat the
JHFT–HK once after 24 hours in order to investigate its test–
retest reliability.
Results
There were 11 disease-free subjects recruited into the study on
the inter-rater reliability of the JHFT–HK; their demographic
data are summarized in Table 1. The inter-rater reliability of
each subtest was analysed by intraclass correlation coefficient
(ICC) (3,k), which ranged from 0.70 to 0.98 (Table 2). This
showed that the inter-rater reliability of the JHFT–HK was
good. In addition, 11 subjects with RA were recruited into the
study on the test–retest reliability of the JHFT–HK (Table 1).
The ICCs (0.68–0.98) showed that the test–retest reliability
of the JHFT–HK was good (Table 2). These findings were
consistent with those from previous studies on the reli-
ability of the JHFT (Backman & Mackie, 1995; Jebsen, Taylor,
Trieschmann et al., 1969; Jones, Hanly, Mooney et al., 1991;
Vliet Vlieland, van der Wijk, Jolie et al., 1996).
Among all the subtests of the JHFT–HK, the fourth subtest
(simulated feeding) showed relatively lower test–retest and
inter-rater ICCs for dominant and non-dominant hands.
Table 1. Demographic data of subjects in the studies of inter-rater and test–retest reliabilities
Study
Inter-rater reliability Test–retest reliability
Subject type Female without RA Female without RA
Subject number 11 11
Mean age ( SD, yr (range) 35.2 ( 13.3 (21–53) 47.5 ( 6.1 (40–55)
Occupation (n) Housewife (6), student (5) Housewife (6), clerk (3), nurse (1), manual worker (1)
RA = rheumatoid arthritis; SD = standard deviation.
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Table 3 shows the basic characteristics of the subjects with
and without RA. The t test statistics showed that there was no
significant difference in age between the two subject groups
(p > 0.05), meaning that the confounding effect of age on hand
function was minimized when the hand function performance
of these two groups was compared in the later section. The
occupations of the two groups were mostly sedentary (Table
1), meeting the sampling criteria. The percentage of subjects
engaged in an occupation with a heavy job demand was similar
between the two groups; 13% (n = 3) of RA subjects were
manual workers, whereas 18% (n = 5) of subjects without RA
were manual workers (Table 4). One-quarter of the subjects
with RA had received operations on their upper extremities.
Comparison of Performance of Subjects With and
Without RA
All the time scores for the JHFT–HK subtests of the RA
subjects were significantly higher than those of the subjects
without RA (p = 0.00), except for the writing subtest (p > 0.05)
(Table 5). This supported the application of the JHFT–HK to
differentiate between two groups of subjects. The performance
of the JHFT–HK by subjects with and without RA was also
compared with the original normative data (Jebsen, Taylor,
Trieschmann et al., 1969). The results of the independent t tests
are shown in Tables 6 and 7. The scores of the RA subjects
were significantly different from the original data, except for
the writing and simulated feeding subtests (dominant and
Table 4. Occupations of subjects with and without rheumatoid arthritis (RA)
Subjects with RA Subjects without RA
n (%) n (%)
Housewife 12 (50) 10 (36)
Nurse 1 (4) 4 (14)
Clerk 8 (33) 3 (11)
Manual worker 3 (13) 5 (18)
Occupational therapist 3 (11)
Teacher 3 (11)
Table 3. Basic characteristics of subjects with and without rheumatoid arthritis (RA)
Subjects with RA Subjects without RA
(n = 24) (n = 28)
Mean age ( SD, yr* 45.7 ( 7.2 41.4 ( 7.3
Right-handed, % 100 100
Mean disease duration ( SD, yr 9.9 ( 8.7 NA
Past surgery of upper extremity, % 25 NA
*No significant difference between the two subject groups, p > 0.05. NA = not applicable; SD = standard deviation.
Table 2. Inter-rater and test–retest reliabilities of the subtests of the Hong Kong Chinese version of the Jebsen Hand Function Test
(JHFT–HK)
Intraclass correlation coefficient (3,k)
Inter-rater Test–retest
DH NH DH NH
JHFT–HK subtest
  J1  Writing 0.98 0.93 0.98 0.98
  J2  Card turning 0.81 0.76 0.85 0.98
  J3  Picking up small common objects 0.80 0.90 0.83 0.90
  J4  Simulated feeding 0.81 0.70 0.81 0.68
  J5  Stacking checkers 0.75 0.76 0.88 0.97
  J6  Picking up large light cans 0.90 0.74 0.95 0.93
  J7  Picking up large heavy cans 0.91 0.87 0.96 0.95
Total score 0.90 0.87 0.88 0.99
DH = dominant hand; NH = non-dominant hand.
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Table 6. Comparison between subjects with rheumatoid arthritis (RA) (n = 24) and the original norms (n = 120)
Dominant hand Non-dominant hand
RA SD Norm SD t RA SD Norm SD t
JHFT–HK subtest
  J1 12.4 5.7 11.7 2.1 0.604 29.5 10.6 30.2 8.6 –0.304
  J2 5.6 1.9 4.3 1.4 3.184* 7.1 3.1 4.8 1.1 3.590*
  J3 6.9 1.4 5.5 0.8 4.746* 7.5 2.4 6.0 1.0 3.010*
  J4 7.8 2.7 6.7 1.1 1.964 8.8 2.0 8.0 1.6 1.845
  J5 4.4 1.0 3.3 0.6 5.205* 4.8 1.1 3.8 0.7 4.284*
  J6 3.8 0.8 3.1 0.5 4.128* 3.8 0.9 3.3 0.6 2.608*
  J7 4.1 1.0 3.2 0.5 4.303* 4.3 1.1 3.3 0.6 4.327*
  Total 6.4 1.8 NA NA NA 9.3 2.7 NA NA NA
*Significantly different between the two subject groups, p < 0.05. J1 = writing; J2 = card turning; J3 = picking up small common objects; J4 = simulated feeding;
J5 = stacking checkers; J6 = picking up large light cans; J7 = picking up large heavy cans; NA = not applicable; SD = standard deviation.
Table 5. Comparison of hand function performance between subjects with rheumatoid arthritis (RA) (n = 24) and those without RA
(n = 28)
Dominant hand Non-dominant hand
JHFT–HK score ( SD JHFT–HK score ( SD
With RA Without RA t With RA Without RA t
JHFT–HK subtest
  J1 12.4 ( 5.6 10.3 ( 0.7 1.58 29.5 ( 10.6 24.9 ( 7.4 1.83
  J2 5.6 ( 1.9 3.6 ( 0.7 4.95* 7.1 ( 3.1 4.0 ( 1.3 4.57*
  J3 6.9 ( 1.4 5.3 ( 0.7 5.29* 7.5 ( 2.4 5.5 ( 0.6 4.20*
  J4 7.8 ( 2.7 5.8 ( 0.9 3.62* 8.8 ( 2.0 6.8 ( 1.5 4.06*
  J5 4.4 ( 1.0 3.1 ( 0.6 5.36* 4.8 ( 1.1 3.7 ( 0.8 4.14*
  J6 3.8 ( 0.8 2.7 ( 0.4 5.95* 3.8 ( 0.9 2.8 ( 0.4 5.44*
  J7 4.1 ( 1.0 2.8 ( 0.4 5.34* 4.3 ( 1.1 3.0 ( 0.5 5.51*
  Total 6.4 ( 1.8 4.8 ( 0.8 4.00* 9.3 ( 2.7 7.2 ( 1.3 3.49*
Kg/F ( SD Kg/F ( SD
With RA Without RA t With RA Without RA t
Strength
  Power grip 13.9 ( 10.0 29.1 ( 3.6 –7.05* 13.4 ( 8.7 26.3 ( 4.0 –6.68*
  Tip-to-tip pinch 1.8 ( 1.1 4.5 ( 2.6 –4.77* 1.8 ( 1.2 3.6 ( 0.7 –6.09*
  Three-jaw chuck 2.4 ( 1.3 5.9 ( 1.3 –9.02* 2.6 ( 1.5 5.4 ( 1.1 –7.75*
  Lateral pinch 4.1 ( 1.9 6.9 ( 1.2 –6.32* 3.8 ( 1.8 6.2 ( 1.2 –5.56*
*Significantly different between the two subject groups, p = 0.00. J1 = writing; J2 = card turning; J3 = picking up small common objects; J4 = simulated feeding;
J5 = stacking checkers; J6 = picking up large light cans; J7 = picking up large heavy cans; SD = standard deviation.
non-dominant hands). As for the subjects without RA, their
performance did not show any significant difference from the
original data for the subtests of picking up small objects
(dominant hand only) and stacking checkers (dominant and
non-dominant hands).
Relationship Between JHFT–HK Scores and
Strength of Subjects With and Without RA
Table 8 shows Pearson’s correlation coefficients (r) between
the JHFT–HK scores and the strength (including grip, tip-
to-tip, lateral, and three-jaw chuck pinch) of RA subjects; r
ranged from –0.60 to –0.41 (p < 0.05). The results suggest that
there is a fair to moderate degree of relationship between the
JHFT–HK scores and hand strengths. The bivariate correlations
between the JHFT–HK scores and grip and pinch strengths
of subjects without RA are shown in Table 9. The correlation
coefficients, with p < 0.05, ranged from –0.58 to –0.43, and are
similar to the results for RA subjects. As for the relationship
between the score of the feeding subtest and the hand strength
of the subjects with RA, fair to moderate correlation was found
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Table 8. Bivariate correlations between JHFT–HK scores and the strength of subjects with rheumatoid arthritis
Pearson’s correlation coefficient (r)
Power grip Tip-to-tip pinch grip Lateral pinch grip Three-jaw chuck grip
DH NH DH NH DH NH DH NH
JHFT–HK subtest
  J1 –0.45* –0.42* –0.33 –0.40 –0.51* –0.34 –0.38 –0.41
  J2 –0.38 –0.48* –0.31 –0.51* –0.52† –0.51* –0.45* –0.50*
  J3 –0.48* –0.36 –0.37 –0.45* –0.54† –0.37 –0.50* –0.43*
  J4 –0.48* –0.49* –0.46* –0.48* –0.60† –0.46* –0.51* –0.48*
  J5 –0.53† –0.52† –0.41* –0.51* –0.51* –0.49* –0.45* –0.54*
  J6 –0.42* –0.42* –0.24 –0.39 –0.29 –0.33 –0.39 –0.45*
  J7 –0.43* –0.38 –0.25 –0.42* –0.38 –0.33 –0.37 –0.39
  Total 0.50* –0.45* –0.40 –0.44* –0.57† –0.37 –0.47* –0.42*
*p < 0.05; †p < 0.01. DH = dominant hand; NH = non-dominant hand; J1 = writing; J2 = card turning; J3 = picking up small common objects; J4 = simulated
feeding; J5 = stacking checkers; J6 = picking up large light cans; J7 = picking up large heavy cans.
Table 7. Comparison between normal subjects (n = 28) and the original norms (n = 120)
Dominant hand Non-dominant hand
Normal SD Norm SD t Normal SD Norm SD t
JHFT–HK subtest
  J1 0.7 10.3 11.7 2.1 –5.855* 24.9 7.4 30.2 8.6 –3.113*
  J2 3.6 0.7 4.3 1.4 –3.651* 4.0 1.3 4.8 1.1 –2.820*
  J3 5.3 0.7 5.5 0.8 –1.246 5.5 0.6 6.0 1.0 –3.273*
  J4 5.8 0.9 6.7 1.1 –4.299* 6.8 1.5 8.0 1.6 –3.537*
  J5 3.1 0.6 3.3 0.6 –1.491 3.7 0.8 3.8 0.7 –0.570
  J6 2.7 0.4 3.1 0.5 –4.276* 2.8 0.4 3.3 0.6 –5.085*
  J7 2.8 0.4 3.2 0.5 –4.276* 3.0 0.5 3.3 0.6 –2.590
  Total 4.8 0.8 NA NA NA 7.2 1.3 NA NA NA
*Significantly different between the two subject groups, p < 0.05. J1 = writing; J2 = card turning; J3 = picking up small common objects; J4 = simulated feeding;
J5 = stacking checkers; J6 = picking up large light cans; J7 = picking up large heavy cans; NA = not applicable; SD = standard deviation.
Table 9. Bivariate correlations between JHFT–HK scores and the strength of subjects without rheumatoid arthritis
Pearson’s correlation coefficient (r)
Power grip Tip-to-tip pinch grip Lateral pinch grip Three-jaw chuck grip
DH NH DH NH DH NH DH NH
JHFT–HK subtest
  J1 –0.43* 0.07 –0.11 –0.21 –0.15 –0.05 –0.32 –0.33
  J2 –0.55† –0.20 –0.23 –0.22 –0.31 –0.34 –0.43* –0.51†
  J3 –0.34 –0.25 –0.20 –0.11 –0.06 –0.12 –0.36 –0.21
  J4 –0.51† –0.37 –0.22 –0.25 –0.57† –0.55† –0.57† –0.56†
  J5 –0.40* 0.01 –0.16 –0.03 –0.30 –0.02 –0.45* 0.00
  J6 –0.44* –0.30 –0.38 –0.31 –0.52† –0.49† –0.58† –0.46*
  J7 –0.57† –0.45* –0.23 –0.18 –0.46* –0.50† –0.58† –0.54†
  Total –0.61† –0.11 –0.22 –0.29 –0.35 –0.26 –0.55 –0.53†
*p < 0.05; †p < 0.01. DH = dominant hand; NH = non-dominant hand; J1 = writing; J2 = card turning; J3 = picking up small common objects; J4 = simulated
feeding; J5 = stacking checkers; J6 = picking up large light cans; J7 = picking up large heavy cans.
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(r ranged from –0.46 to –0.60; p < 0.05). Among subjects with-
out RA, the feeding subtest score was moderately correlated
with the lateral pinch and three-jaw chuck grip (r ranged
from –0.55 to –0.57; p < 0.05).
Discussion
The ICCs of the inter-rater and test–retest reliabilities of the
JHFT–HK (0.70–0.98 and 0.68–0.98, respectively) were satis-
factory (Table 2). This is consistent with previous research
findings (Backman & Mackie, 1995; Jebsen, Taylor, Triesch-
mann et al., 1969; Jones, Hanly, Mooney et al., 1991; Vliet
Vlieland, van der Wijk, Jolie et al., 1996; Hardin, 2002). The
results of this study reconfirm that the JHFT–HK is a reli-
able assessment tool for daily hand function.
Among the seven subtests, the writing subtest had rela-
tively high inter-rater (0.93–0.98) and test–retest (0.98–0.98)
reliabilities (Table 2). It may be due to the fact that it requires
the longest length of time for the subject to finish the task,
either with the dominant or non-dominant hand, so the reac-
tion time of assessors (which contributes to the random error
of the time score) becomes less significant. Also, longer
average time scores could lead to an increase in the variabil-
ity and heterogeneity of the test scores among subjects, and this
in turn enhances the test–retest reliability of the subtest.
As for the fourth subtest, the simulated feeding, both inter-
rater and test–retest reliabilities were relatively low, especial-
ly for the non-dominant hand (ICC = 0.68; ICC = 0.70 for
dominant hand) (Table 2). The original study conducted by
Jebsen, Taylor, Trieschmann et al. (1969) also had similar
results, i.e. the test–retest reliability of simulated feeding was
poor for the non-dominant hand (ICC = 0.60). The relatively
low test–retest and inter-rater reliabilities of the subtest may
be due to the poor reproducibility of the subtest procedure.
The procedure stated in the original study (Jebsen, Taylor,
Trieschmann et al., 1969) allows the subject to manipulate the
spoon in any way that the subject prefers. As a consequence,
the subject might use different hand grips to manipulate the
spoon during the process of assessment, thus resulting in
differences in the results. For other subtests, the movements
involved in the tasks remain similar. This phenomenon is more
obvious when the non-dominant hand is being tested, so
leading to a variation in test scores.
Requesting a subject to use a consistent hand posture
across trials might improve the reliability of the subtest. On the
other hand, assessing spoon manipulation in the simulated
feeding subtest may not be a culturally relevant assessment
item for the Hong Kong Chinese population as chopsticks
are more frequently used as a feeding tool in Chinese culture.
This implies the need for the development of a chopsticks
manipulation test for Chinese ethnic groups to better reflect
the feeding function in a more culturally-relevant way.
Comparison of Hand Function Performance of
Subjects With and Without RA
Independent t test revealed that subjects with and without RA
had different results in all the JHFT–HK subtests (p = 0.00),
except for the writing subtest. Significant differences were
found in the scores for subtests 2–7 (p = 0.00), reconfirming
that the JHFT–HK is a valid assessment tool for hand func-
tion in daily living, with the ability to differentiate between the
daily hand function performance of subjects with and without
RA.
There was, however, no significant difference in the per-
formance of subjects with and without RA in the writing
subtest. This might be due to the absence of a qualitative
scoring system, so the size and legibility of the words written
by subjects were not standardized. Since the test procedure
allowed subjects to write in any way they wanted, each wrote
with their own personal writing style. In other words, the
writing speed reflected by the writing subtest is not only
determined by the subject’s physical disability, but also by
his writing style. The qualitative aspects of the writing task are
neglected in the JHFT. Therefore, in order to improve the sen-
sitivity and validity of the subtest, it is recommended that a
qualitative scoring system for writing be developed. One way
in which the discriminative power of the tool could be improved
is to modify the administration procedure so that the subject is
required to write in a more confined area of the paper. Different
educational levels among subjects may also affect writing
speed. For complicated Chinese characters in the writing task,
subjects who had a lower education level and who were not
accustomed to writing tended to copy each character stroke
by stroke, thus taking more time to complete the task. Subjects
with a higher education level tended to read through the sen-
tence once and then write out the whole sentence in one go,
thus resulting in a faster response. Similar results in the writing
subtest were obtained by Sharma, Schumacher Jr. & McLellan
(1994) in that the performance time was not significantly
longer in RA patients than in control subjects. It was suggested
that writing needs to be evaluated separately as a different but
important task associated with hand function.
Comparison With the Original Normative Data
When compared to the normative data (Jebsen, Taylor,
Trieschmann et al., 1969), time scores in the writing subtest of
the subjects with RA were not significantly different (r = 0.604
for dominant hand, r = –0.304 for non-dominant hand; p >
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0.05). This finding is consistent to that when the two subject
groups in this study were compared. As previously mentioned,
this might be due to the absence of a qualitative scoring system
and the wide variation in writing style among subjects. This
may affect the power of the subtest to differentiate between
subjects with RA from those without. Moreover, the orig-
inal JHFT required the subject to write in English, where-
as the subjects in this study were assessed by the Chinese
version and had to write in Chinese. Thus, the original nor-
mative data are not strictly comparable to the scores in this
study. Also, our local study found that Chinese people tend to
perform better in fine motor functional tasks such as writing.
Thus, if we compare the subject with the normative data, the
results may not reflect the subject’s true hand dysfunction.
Independent t test revealed that subjects without RA
performed significantly faster in most of the subtests of the
JHFT–HK (p < 0.05) compared to the corresponding time
scores established by Jebsen, Taylor, Trieschmann et al. (1969).
The subjects without RA generally completed the writing
subtest in a shorter time when compared with normative data
(Jebsen, Taylor, Trieschmann et al., 1969). This could be due
to the generally good hand function of Chinese people in Hong
Kong (Li-Tsang, 1993). Hence, comparing the normative data
to the scores that we obtained from our subjects might not
reflect the actual hand function due to the differences in the
baseline for comparison.
A previous study indicated that hand function declined in
both men and women with increasing age from 60 to 89 years
(Hackel, Wolfe, Bang et al., 1992). Two Australian researchers
(Agnew & Maas, 1982a; Agnew & Maas, 1982b) also stated
that there was evidence of age differences in test performances
with the two age groups reported in the Jebsen, Taylor,
Trieschmann et al. (1969) study. They established norms with
narrower age ranges for the Australian population.
We suggest that the original normative values of the JHFT
(Jebsen, Taylor, Trieschmann et al., 1969) might not be suitable
for application in the Hong Kong population. Our results
highlight the need for the development of norms of the JHFT
for the Hong Kong community. It is also recommended that
normative data with narrower age increments be established so
that local therapists would be able to more accurately judge the
performance of patients with hand dysfunction.
Relationship Between JHFT–HK Scores and
Strength of Subjects With and Without RA
Subjects with RA had significantly weaker power grip strength,
tip-to-tip, three-jaw chuck and lateral pinch grip than non-RA
subjects (p = 0.00). This implies that the Jamar dynamometer
and B & L pinch meter are appropriate tools for discriminating
between the grip strengths of RA and non-RA subjects.
There was only a fair to moderate correlation between
power and pinch grip, and hand function, as represented by the
JHFT–HK (Tables 8 and 9). It is generally accepted that
strength can reflect the hand function of patients with RA, and
the loss of the ability to power and pinch 0.grip will lead to
functional incapacity (Vliet Vlieland, van der Wijk, Jolie et al.,
1996). However, the magnitude of strength that contributes to
hand function remains unclear. The reason is that strength
is a static dimension of hand function in patients with hand
dysfunction. However, daily activities require dynamic move-
ments that involve the wrist, elbow, shoulder, trunk, and even
the whole body. Simply assessing a subject’s power or pinch
grip strength is not enough to determine the dynamic aspect of
hand function. The JHFT attempts to simulate daily activities
such as feeding and picking up small objects, and to evaluate
the dynamic aspect of hand function. Thus, the JHFT should be
more widely used clinically to reflect the daily hand function
of patients with RA.
Conclusion
The JHFT–HK is shown to be a reliable and discriminative
functional assessment tool for dynamic hand function. Re-
sults show that only assessing hand function with the Jamar
dynamometer and B & L pinch gauge cannot comprehensive-
ly reflect the dynamic aspect of daily hand function of patients
with hand dysfunction. The JHFT–HK, on the other hand,
appears to be a suitable alternative to achieving this goal.
However, the writing subtest is shown to be unable to differ-
entiate subjects with RA from those without the disease. This
implies a need to develop a modified writing test with a
qualitative scoring system. A chopsticks manipulation test
may also need to be developed for the Chinese population.
The results of this study show that the validated JHFT–HK
can demonstrate good ability in assessing the daily hand
function of people with RA. It is a valuable tool which can
provide support to the evidence-based practice of our clini-
cians and therapists. Within a packed schedule and the pro-
motion of the efficient use of rehabilitation services, all
rehabilitation professionals have to select the most appro-
priate assessment with regard to patient population, budget,
time and environmental constraints (Hardin, 2002).
Since the JHFT is easily available, quickly administered,
and only requires readily available low-cost equipment (Har-
din, 2002), it will certainly be beneficial in daily clinical
practice. It can also facilitate communication among the dif-
ferent health care professionals who work with RA patients,
e.g. rheumatologists, primary care providers who practice
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rheumatology, occupational therapists, physical therapists,
social workers and patient educators.
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